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NOTE: This gui de specification covers the
requirenents for induced nechanical draft cooling
towers (both packaged and fiel d-erected).

Conmment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

NOTE: UFGS-15620R is a Louisville District Arny
Support Team for the Arny Reserve (STAR) version of
UFGS- 15620A. Any text changed by the STAR is
underlined. Refer all specification comments to
STAR.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: |ssue (date) of references included in

proj ect specifications need not be nore current than
provided by the | atest change (Notice) to this guide
speci fication.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANS| S1.13 (1995) Methods for the Measurenent of
Sound Pressure Levels

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 48 (1994ael) Gray Iron Castings

ASTM A 48M (1994el) Gray lron Castings (Metric)

ASTM A 123/ A 123M (1997ael) Zinc (Hot-Di p Gl vani zed)
Coatings on Iron and Steel Products

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM C 67 (1999a) Sanpling and Testing Brick and
Structural Cay Tile

ASTM D 520 (1984; R 1995el) Zinc Dust Pignent

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC

Conmpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

ASME | NTERNATI ONAL ( ASME)

ASME PTC 23 (1986; Addenda 1992, R 1997) Atnospheric
Wat er Cool i ng Equi pnent

AMERI CAN WELDI NG SOCI ETY ( AWS)
AWS Z749.1 (1999) Safety in Welding and Cutting
CALI FORNI A REDWDOD ASSOCI ATI ON ( CRA)

CRA RI S-01-SS (1997) Standard Specifications for G ades
of California Redwood Lunber

COOLI NG TONER | NSTI TUTE ( CTI)
CTl ATC 105 (1997) Acceptance Test Code

CTl Std-103 (1994) The Design of Cooling Towers with
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Redwood Lunber

CTl std-111 (1998) Gear Speed Reducers

CTl Std-112 (1997) Pressure Preservative Treatnent of
Lunber

CTl Std-114 (1996) The Design of Cooling Towers with
Dougl as Fir Lunber

CTl Std-134 (1996) Plywood for Use in Cooling Towers

CTl Std-137 (1994) Fiberglass Pultruded Structural

Products for Use in Cooling Towers
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEVA MG 1 (1998) Mdtors and Generators

NEVA MG 2 (1989) Safety Standard for Construction
and Guide for Selection, Installation, and
Use of Electric Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 214 (1996) Water-Cooling Towers

NFPA 255 (2000) Met hod of Test of Surface Burning
Characteristics of Building Materials

WESTERN WOOD PRODUCTS ASSCCI ATl ON ( WAPA)

WAPA Gradi ng Rul es (1999) Western Lunber Grading Rules 95

.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Subnmittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determning if a submittal for the item
shoul d be required.

I ndicate submittal classification in the blank space
followi ng the nane of the itemrequiring the
submittal by using "G' when the submittal requires

Governnent approval. Subnittals not classified as
"G'" will show on the submittal register as
"Information Only". For submittals requiring

Gover nnent approval, a code of up to three
characters should be used following the "G
designation to indicate the approving authority;
codes of "RE" for Resident Engineer approval, "ED'
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for Engi neering approval, and "AE" for
Archi t ect - Engi neer approval are recomended.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Governnent approval is required for subnmittals with a "G
designation; submittals not having a "G' designation are for
information only. Wen used, a designation following the "G
designation identifies the office that will review the submitta
for the Governnent. The follow ng shall be submitted in
accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Cool i ng Tower:; [ 1, [ ]

Manuf acturer's standard catal og data, at least [5 weeks] [ |
prior to the purchase or installation of a particul ar conponent,
hi ghlighted to show material, size, options, performance charts
and curves, etc. in adequate detail to denonstrate conpliance wth
contract requirenents. Data shall include manufacturer's
recommended installation instructions and procedures. |If
vibration isolation is specified for a unit, vibration isolator
literature shall be included containing catalog cuts and
certification that the isolation characteristics of the isolators
provi ded neet the manufacturer's recommendati ons.

EIRE R R I S I I I R I b R R S I S I R I I R I S I I I R A R I I O S S R S R I S S I I

NOTE: Vendor information that forns part of this

gui de specification is pernmssible to use as |long as

the salient features provide for "or equal" product

equi val ents are specified. Subnmittal clauses nust

be nodified to nake known that specific vendor

information is being specified. |If the Contractor

chooses to provide the specified vendor's product,

the submittal for that itemis considered a For

Information Only. |If the Contractor uses a

different "or equal" item then it will be eval uated

against the salient features. Hence, it is

consi dered for Governnent Approval (G. The

Resi dent Engineer (RE) will typically performthe

appr oval

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Manufacturers products listed in this specification are referenced
to establish a standard of quality. Wen the specific product
listed is submtted by the Contractor, that subnmittal will be
considered For Information Only. Wen an equal to that nanmed in
this specification is submtted, it shall be for Governnent
Approval (Q. The followi ng manufacturer products are
specifically nentioned in this specification

COOLI NG TONER, Baltinore Aircoil Co., Mdel [ ]; FIO
COOLI NG TONER, Evapco, Inc., Model | ]; FIO
COOLI NG TONER, Marl ey Cooling Tower Co., Model | ]; FIO

COOLI NG TONER, Manuf. Prod. subnitted as an "or equal"; G RE
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Spare Parts; | 1, [ ]

Spare parts data for each different item of equi pment specified
after approval of detail drawings and not later than [ |
nmonths prior to the date of beneficial occupancy. The data shal
include a conplete list of parts and supplies, with current unit
prices and source of supply, a recommended spare parts list for 1
year of operation, and a list of the parts recomended by the
manuf acturer to be replaced on a routine basis.

Posted Instructions; [ 1. 1 ]

Posted instructions, at least [2] [__ ] weeks prior to
construction conpl etion, including equipnent |ayout, wiring and
control diagrans, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation
instructions shall include preventative nai ntenance procedures,
met hods of checking the system for normal and safe operation, and
procedures for safely starting and stopping the system The
posted instructions shall be franmed under glass or |am nated
pl astic and be posted where indicated by the Contracting Oficer

Performance Tests; | 1. 1 ]

A schedule, at least [2] [__ ] weeks prior to the start of the
cooling tower performance tests which identifies the proposed
date, tinme, and location for the tests.

Denonstrations; [ 1. [ ]

A schedule, at least [2] [__ ] weeks prior to the date of the
proposed training course, which identifies the date, tinme, and
| ocation for the training.

Verification of Dinmensions; [ 1, [ |

Aletter, at least [2] [__ ] weeks prior to beginning
construction, including the date the site was visited,
conformation of existing conditions, and any discrepanci es found.

SD- 06 Test Reports

Performance Tests; | 1. 1 ]

[Six] [ ] copies of the report provided in bound 216 x 279
mm (8 1/2 x 11 inch) 8 1/2 x 11 inch booklets. The report shal
docunent conpliance with the specified performance criteria upon
conpletion and testing of the system The report shall docunent
al | phases of tests perforned as well as conclusions as to the
adequacy of the system (including sound perfornance). The report
shal | include perfornmance curves which show sel ection points and
predi cted performance. The report shall include initial test
sunmaries, all repairs/adjustnents nmade, and the final test
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resul ts.
SD-07 Certificates

Servi ce Organi zation; | 1. [ ]

A certified list of qualified pernmanent service organi zations,
whi ch includes their addresses and qualifications, for support of
the equi pmrent. The service organi zations shall be reasonably
convenient to the equipnment installation and be able to render
satisfactory service to the equi pnent on a regular and energency
basis during the warranty period of the contract.

SD- 10 Operation and Mai ntenance Data

Qperation Mnuals; | 1, [ ]

[Six] [ ] conmpl ete copies of an operation manual in bound
216 x 279 (81/2 x 11 inch) 8 1/2 x 11 inch booklets listing
step-by-step procedures required for system startup, operation
abnor mal shut down, energency shutdown, and nornmal shutdown at

least [4] [ ] weeks prior to the first training course. The
bookl ets shall include the manufacturer's name, nodel nunber, and
parts list. The manuals shall include the manufacturer's nane,

nodel nunber, service manual, and a brief description of all
equi pnent and their basic operating features.

Mai nt enance Manual s; [ 1. 1 ]

[Six] [ ] compl ete copies of maintenance nanual in bound 216
X 279 (81/2 x 11 inch) 8 1/2 x 11 inch booklets listing routine
mai nt enance procedures, possible breakdowns and repairs, and a
troubl e shooting guide. The manuals shall include piping and
equi pnent | ayouts and sinplified wiring and control diagrans of
the system as install ed.

.3 SAFETY REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Catwal k, | adder and guardrail nay be
required. |If so, select the applicable itemand

del ete the others and indicate on draw ngs the
selected item |If not applicable, delete the entire
sentence within the brackets.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Exposed noving parts, parts that produce high operating tenperature, parts
which may be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
that proper operation of equipnent is not inpaired. WIding and cutting
safety requirenents shall be in accordance with AWS Z49.1. [[Catwalk, ]
[ladder,] [and guardrail] shall be provided where indicated and in
accordance with Section 05500 M SCELLANEQUS METAL. ]
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4 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, humdity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all naterial both before and during installation shall be the
Contractor's responsibility. Any nmaterials found to be damaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

.5 PRQOJECT/ SI TE CONDI Tl ONS

.5.1 Verification of D nensions

The Contractor shall becone fanmiliar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

.5.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be performed and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

PART 2 PRODUCTS

2.

2.

1 STANDARD COWMVERCI AL PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory comercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equipnent and
materials under sinilar circunstances and of simlar size. The 2 years
experi ence shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours
exclusive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environnental ly suitable for the indicated | ocations.

2 NAMVEPLATES

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: In a salt water environment substitute
acceptabl e non-corroding netal, such as but not
limted to nickel-copper, 304 stainless steel, or
monel .  Alunminumis unacceptable. Nonenclature (or
systemidentification) should be established by the
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desi gner.

EE R R R R R R R R R R R R R R R R R R R R R O R

Maj or equi pnent including cooling towers, cooling tower gear drive

assenbl ies, fans, and notors shall have the manufacturer's nanme, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the itemof equipnent. Plates shall be durable and | egible

t hr oughout equi pnent |ife and nade of [anodized al um num [stainless steel]
[ ]. Plates shall be fixed in prom nent |ocations with nonferrous
screws or bolts.

.3 ELECTRI CAL WORK

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Where notor starters for mechani cal equi pnent
are provided in notor-control centers, the
references to notor starters will be del eted.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

El ectrical equi pment, notors, notor efficiencies, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, | NTERIOR  Electrical notor
driven equi pnent specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherwi se indicated, all notors of 746 kW (1 hp) 1 horsepower and
above with open, dripproof, totally enclosed, or explosion proof fan cool ed
encl osures, shall be high efficiency type. Field wiring shall be in
accordance with manufacturer's instructions. Each notor shall conformto
NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive the equi pnent at
the specified capacity w thout exceeding the naneplate rating of the notor.
Motors shall be continuous duty with the encl osure specified. Motor
starters shall be provided conplete with thermal overload protection and
ot her appurtenances necessary for the notor control indicated. Mtors
shal |l be furnished with a magnetic across-the-line or reduced voltage type
starter as required by the nanufacturer. Mtor duty requirements shal
al l ow for maxi mum frequency start-stop operation and m ni num encount ered
i nterval between start and stop. Modttors shall be sized for the applicable
| oads. Motor torque shall be capable of accelerating the connected | oad
within 20 seconds with 80 percent of the rated voltage naintai ned at notor
termnals during one starting period. Mtor bearings shall be fitted with
grease supply fittings and grease relief to outside of enclosure. Mnua
or autonatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and
devi ces specified, but not shown, shall be provided.

.4 COOLI NG TONER MATERI ALS

4.1 Lunber

.4.1.1 Dougl as Fir

CTl Std-114, WAPA Grading Rules, Grade B and better, Industrial C ear.

Douglas fir shall have a preservative treatment in accordance with CT
Std-112.
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.4.1.2 Pl ywood

CTl Std-134, Exterior Gade, type and thickness as specified for the
application.

.4.1.3 Pressure Treated Lunber

Pressure treated |unber shall be in accordance with CTI Std-112. Wod
exposed as the result of notching, cutting, or drilling shall be saturated
with the preservative.

.4.1.4 Redwood

CTl Std-103, CRA RIS-01-SS California Redwood, clear of all hearts.

. 4.2 Fi ber gl ass Reinforced Plastic (FRP)

FRP conponents shall be inert, corrosion resistant, and fire-retardant with
a thickness of 3.66 kg/square neter (12 ounces per square foot) 12 ounces
per square foot. FRP conponents shall contain an ultraviolet (UV) ray

i nhibitor as per CTlI Std-137, Grade 1 or 3

4.3 Zi nc- Coat ed St eel

Conponents fabricated of zinc-coated steel shall be not lighter than 16
gauge steel, protected against corrosion by a zinc coating. The zinc
coating shall conformto ASTM A 153/ A 153M and ASTM A 123/ A 123M as
appl i cabl e and have an extra heavy coating of not |less than 0.76 kg per
square neter (2-1/2 ounces per square foot) 2-1/2 ounces per square foot of
surface. @alvani zed surfaces damaged due to welding shall be coated with
zinc rich coating conformng to ASTM D 520, Type 1

4.4 Pol yvi nyl Chloride (PVC) Formed Sheets

ASTM D 1784, Type I, Gade 1 with a flane spread rating of 25 or |ess per
ASTM E 84.

.4.5 Stai nl ess Steel Sheets

Type 304.

.4.6 Concrete

Concrete shall conformto Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE
Exposed concrete shall be rub-finished for snboth and uni form surfaces free
of form marks and defects. Honeyconb concrete shall not be permtted.

4.7 Har dwar e

Bolts shall be cadmi um plated, zinc-coated steel, or Type 304 stainless

steel. Each bolt shall be provided with neoprene and cadmi um pl ated stee
washers under the heads. Nails shall be silicon bronze, comercial bronze,
or stainless steel. Hardware shall neet the salt-spray fog test as defined

by ASTM B 117.
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2.5 COOLI NG TO/ER

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: The only type of cooling tower defined in
this specification is the induced nechanical draft
type. Neither the atnospheric type or the forced
mechani cal draft type will be used for Arny
construction projects.

This specification covers 2 types of cooling tower
construction; 1) packaged (factory fabricated,
factory/field-assenbled), 2) field-erected. The
structural conponents of a packaged type tower is
typically netal, wood, or FRP materials (or a

conbi nati on of each). The structural conponents of
a field-erected type tower is either wood or
concrete. Field-erected towers are typically
selected for their longevity over the packaged type,
but are considerably nore expensive and should only
be used if docunented to be econonically cost
effective. Delete all references to either packaged
or field-erected towers if not applicable.

The crossflow cooling tower design will be the
design of choice. Counterflow designs are typically
only used on large field-erected cooling towers.

When project requirenents lint the use of wood
construction in cooling towers, all references to
wood construction will be renoved.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

2.5.1 Type

Tower shall be the induced nechanical draft type of the [crossflow]
[counterflow] design and shall be certified by the Cooling Tower Institue
(CTl). Factory fabricated, factory-assenbl ed towers which are shipped to
the job site in separate cells or nodul es shall be provided with al
appropriate nmanufacturer's hardware for assenbly in the field. Factory
fabricated, field-assenbled towers shall be assenbl ed and adjusted at the
job site by a factory representative

2.5.2 Franewor k, Casing, and Supports

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Packaged type cooling towers are typically
constructed to withstand a 1.4 kPa (30 psf) wi ndl oad.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

Towers shall be designed and constructed to withstand a wi nd pressure of
not less than [1.4] | ] kPa [30] [ ] pound-force per square foot
(psf) on external surfaces. [A 15 percent increased |oading shall be
i ncluded for ice or snowload.] [Air inlet and discharge term nations

SECTI ON 15645R Page 12
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shal | have flanged or |ipped projections for connecting ductwork.]
Framewor k, structural supports, and equi pnent supports shall be
[zinc-coated steel,] [Type 304 stainless steel,] [air-entrai ned concrete]
[FRP,] [or] [lunber]. Casing (exterior enclosing walls) shall be
constructed of [zinc-coated steel] [Type 304 stainless steel]
[air-entrained concrete] [FRP] [or] [lunber]. Franmework design for wood
towers shall conformto requirenments of CTI Std-103 for redwood
construction and CTI Std-114 for douglas fir construction. Notching
structural wood nenbers may be permissible only if the nmenbers are

i ncreased proportionately in size to provide equival ent strength.
Materials provided for framework, casings and equi pnent supports shall be
conpati ble. Structural supports shall be provided in accordance with the
reconmendati ons of the manufacturer of the tower unless otherw se

i ndi cated. [Cold-pour concrete joints in vertical walls shall have a
conti nuous water-stop stripping of nolded polyvinyl plastic (150 mm 6 i nch
dunbbel 1) .]

5.3 Foundat i ons

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: For the design of a tower foundation

i ndicate the location, the size, the reinforcenent
requirenents, etc. necessary for a cooling tower
avai l able fromthree commonly known manufacturers.
For small retrofit type jobs the designer may choose
to show the general |ayout of the foundation and
rely on the Contractor to design and construct the
foundati on based on the cooling tower to be
provided. Delete the last two sentences of the
paragraph if the foundation is not to be designed by
the Contractor.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Cooling tower foundations shall meet the requirements of the cooling tower
manuf acturer and be as indicated. Foundation design shall be based on the
| oad conditions and soil bearing value indicated. Foundation calcul ations
shall be submtted with the equi pment draw ngs.

.5.4 Stai rways and Ladders

Provide stairs, 60-degree ship |adders or straight-rung |adders of standard
design, starting at [ground] [roof] |evel and extending as high as required
to gain access to fan decks and water distribution systens. Stairways and
| adders shall be hot-dip, zinc-coated steel. Ladders higher than 3.66
nmeters (12 feet) 12 feet shall have a safety cage.

.5.5 Handr ai | i ngs

Steel handrailings shall be not |ess than 1067 mm (42 inches) 42 inches
hi gh around the exterior of each working surface that is 3.66 m (12 feet)
12 feet or nore above the ground, roof, or other supporting construction
Railings shall be not snmaller than 32 mm (1-1/4 inch) 1-1/4 inch
zinc-coated steel pipe with standard zinc-coated steel railing.
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2.5.6 Access Doors

Each tower shall be provided with access doors at grade |level to provide
entry to the interior for service nmaintenance w thout renoval of the fill.
Doors shall be provided on each endwal | of each cooling tower cell. Frane
and brace access doors to prevent damage when opening and closing. Doors
shal |l be | ocated adjacent to float controls.

2.5.7 Louvers

Air inlets for each cooling tower shall be provided with individually
renovabl e | ouvers arranged to prevent the escape of water. Louvers shal
be zinc-coated steel, [Type 304 stainless steel,] [FRP,] or |unber.

Mat erials provided for casings and | ouvers shall be conpatible; one
material shall not produce stains upon the other. Louvers constructed of

| unber shall be of a thickness to withstand alternate wetting and drying
wi t hout cracking or splitting. Air intakes shall be provided with 25 mm1
i nch zinc-coated steel nesh.

2.5.8 Fan Deck and Cyli nder

Each fan shall be nounted in a fan cylinder (or stack) to elevate the fan
di scharge air. Total extension height shall not exceed the fan dianeter.
Each fan cylinder shall be provided with a zinc-coated steel 2.75 mm (12
gauge) 12 gauge wire nesh securely nmounted to the top of the cylinder in
accordance with manufacturer's reconmendations. Fan decks shall be
designed to withstand a live load of not less than [1.9] [2.9] kPa [40]
[60] psf in addition to the concentrated or distributed | oads of equi pnent
nounted on the fan decks. [Fan deck and cylinders shall be constructed of
zinc-coated steel, lunber, Type 304 stainless steel, or FRP and be
conpatible with the entire tower construction.] [Fan deck shall be
constructed of precast, reinforced |ightweight concrete, in multiple
sections, formng a conplete, vibration-free base for nmounting fan, speed
reducer, drive shaft, motor, and fan stacks. Fan cylinders (or stacks)
shal | be constructed of precast, reinforced |ightweight concrete in
nmul ti ple sections, constrained with bands of zinc-coated steel conformng
to ASTM A 123/ A 123M not less than 3 x 75 nm (1/8 x 3 inches), 1/8 x 3

i nches, and bolted to forma conpressive |oad on stack perinmeter. Fan
cylinder shall be secured in place on the fan deck with Cass A nortar.]

2.5.9 Fans

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: When the density of the anbient air to be
handl ed by the fans differs substantially fromthe
density of the standard air value of 1.2 kg per
cubic m (0.075 pound per cubic foot) at 21 degrees C
(70 degrees F) and 101 kPa (29.92 inches nercury),
the density of the air and/or the el evation above
mean sea level will be shown on the draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Fans shall be the [centrifugal] [or] [adjustable-pitch propeller] type,
constructed of zinc-coated steel, Type 304 stainless steel, alumnumor an
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alum numalloy, or FRP. Propeller type shall have a maxi mumtip speed of
55 m (11,000 fpn) 11,000 fpm Fan bl ade assenbly shall be both statically
and dynami cal ly bal anced after assenbly of the cooling tower. Fan hub
shal |l be constructed of [zinc-coated steel] [stainless steel] [cast

alumi nun] with adequate surface protection against corrosion. Conplete fan
assenbly (fan and nounting) shall be designed to give naxi mum fan
efficiency and long |ife when handling saturated air at high velocities.
Each cooling tower fan shall be provided with a ball and pedestal type
vibration limt switch which shall stop the corresponding fan nmotor in the
event of sensing excessive fan vibration

2.5.10 Speed Reducers Gears and Drive Shaft

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Doubl e reduction gear reducer should be
consi dered where | ow noise requirenent is a factor

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Speed reducer gears shall be rated in accordance with CTI Std-111. Gear
reducers shall be of the [spiral bevel, single reduction] [spiral or
hel i cal, double reduction] type. Reducer shall be nmounted in accordance

wi th manufacturer's reconmmendati ons. Each reducer shall be provided with
an oil level cutoff switch interlocked to the fan notor. Each reducer

shal |l be provided with an oil level sight glass, fill, drain, and vent
lines located in a readily accessible position. Drive shafts shall be the
full floating type with flexible couplings at both ends and have a service
factor of 1.0 or greater. Drive shafts shall be of stainless steel, fitted
each end with flexible couplings (stainless steel plate type). Each drive
shaft shall be provided with a gal vani zed steel guard, to prevent damage to
surroundi ng equi pnent in case of shaft failure. Provision shall be made
for lubrication of all bearings. Bearings shall be accessible to the
extent that each bearing can be lubricated without disnmantling fan

2.5.11 Fan Mt ors

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Delete the last sentence if inapplicable.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Each notor shall be a [single speed] [two speed], totally enclosed,

i nsulation Cass B, NEMA Design B, continuous-rated type which conforms to
NEMA Mz 1. Fan notors shall have [open] [dripproof] [totally encl osed]

[ expl osi on proof] enclosures and be | ocated outside the discharge
airstream Mdtors shall be nobunted according to nanufacturer's
recomendati ons. [ Two-speed notors shall have a single winding with
variabl e torque characteristics.]

2.5.12 Code Water Basin

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Delete the bracketed sentences at the end of
the paragraph if a field-erected type tower is not
speci fi ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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Basi n shall be conpletely watertight and constructed of [zinc-coated steel]
[ Type 304 stainless steel] [high density, air-entrained concrete] [FRP] [36
mm (1-1/2 inch) 1-1/2 inch tongue and groove lunber]. Basin shall be
constructed and installed to ensure that air will not be entrained in

outl ets when operating and no water will overflow on shutdown. Each

i ndi vidual sunp shall be provided with an individual outlet. Each outlet
shall be provided with a 1/2 inch mesh, zinc-coated steel wire securely
nounted to prevent trash fromentering the outlet. Each basin shall be
provided with overfl ow and val ved drai n connections. Each basin shall be
provided with a float-controlled, nakeup water valve as indicated. The
makeup water shall discharge not |ess than 50 mm 2 i nches or two pipe

di anmeters, whichever is greater, above the top of the basin. [Basin floor
slab shall be nade in a continuous pour. A continuous water-stop stripping
of nol ded pol yvinyl plastic (150 nm 6 inch dunbbell) shall be |ocated on
the centerline position of the basin wall section/floor slab intersection
and at all other cold pour joints. Basin wall sections shall be nmade in a
second continuous pour, contain the necessary reinforcing steel as

subm tted by the manufacturer and approved, and be arranged to interlock
with the water-stop seal in the floor slab, form ng a conpl etely waterproof
basi n.]

2.5.13 El ectric Basin Heater

Heater shall be the electric imersion type with water-tight junction boxes
nounted in the basin with sufficient capacity to naintain the basin water
tenperature above 4.4 degrees C 40 degrees F at an anbi ent tenperature of
[ ] degrees C | ] degrees F. Heater shall be conplete with control
thernostat, transformer, contactor, and |ow water |evel heater protection

2.5.14 Hot Water Distribution System

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: The gravity-flow type distribution system
will be the system of choice. Pressurized-flow type
systens will typically only be specified for
field-erected, counterflow type towers

Pi pi ng connecting to a cooling tower will be
external ly supported, independent of the tower
structure and pi pi ng.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Water distribution shall be the [gravity-flow] [pressurized-flow type

system which distributes waters evenly over the entire fill surface. Each
tower cell shall be designed so that a water flow of 140 percent capacity

wi I | not cause overflow ng or splashing. The distribution systemfor each
cell shall include adjustable flow control valves. The entire distribution

system shall be self-draining and noncl oggi ng. Piping shall be either cast
iron, ductile iron, threaded-glass-fiber reinforced epoxy pipe,
pol ypropyl ene, PVC or Schedul e 80 bl ack steel

2.5.14.1 Gravity-Fl ow System
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System shal |l be provided with open basins which include a splash box or
baffles to minimze splashing of incomng hot water and hol es that evenly
distribute the water over the entire decking area. Holes used in a water
basin shall be provided with ceramic or plastic orifice inserts.

.5.14.2 Pressuri zed- Fl ow System

System shall include piping, fittings, branches, and spray nozzles. Spray
nozzl es shall be stainless steel, bronze, polypropyl ene, or high-inpact
plastic. Nozzles shall be cleanabl e, noncl oggi ng, renovabl e, and spaced
for even distribution.

.5.14.3 Basi n Cover

Hot water distribution basins shall be provided with the tower

manuf acturer's standard renovabl e, [wood] [zinc-coated steel] [stainless
steel] [FRP] covers. Covers shall prevent airborne debris fromentering
t he basin.

2.5.15 Drift Elimnators

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For small, packaged type towers, the expected
drift loss can be specified as | ow as 0.02 percent
of the circulating water rate. |In l|arger
field-erected type towers, the expected drift |oss
can be specified as |ow as 0.005 percent of the
circulating water rate.

Del ete the | ast set of bracketed sentences if a
field-erected type tower is not specified.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Elimnators shall be provided in the tower outlet to linmt drift loss to
not over [0.02] [0.005] percent of the circulating water rate. Elimnators
shal |l be constructed of not |Iess than 10 mm (3/8 inch) 3/8 inch | unber or
pol yvinyl chloride (PVC). [Elinmnators shall be of the multi-pass zigzag
type, assenbled into sections naking a strong, stable unit. Elininators
sections shall be supported on PVC or FRP tee sections. Tee sections shal
be suspended with 6.35 nm (1/4 inch) 1/4 inch brass rods connected to
stainless steel clips enbedded in the bottom side of the roof deck at the
time of casting. Stainless steel clips shall be supplied by cooling tower
manuf acturer for installation by Contractor at tine of roof deck pour
Eli m nators may be supported by brass or stainless steel suspension rods
fromthe fan deck or supported directly on concrete beans. ]

2.5.16 Fill (Heat Transfer Surface)

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Typically, both the splash or filmtype tower

fill will be allowed. Filmtype fill will not be
al | oned where there is a highly likely possibility
that the circulating water will becone contam nated

with debris (leaves, etc.). Debris in the
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circulating water will significantly inpact the
efficiency of a tower with filmtype fill because of
the close spacing of the filmmaterial. Note that
hot water distribution basin covers will typically
prevent nost debris fromevery getting to the fil
mat eri al

The nost predoninant fill material is PVC forned

sheets. PVC fornmed sheets, zinc-coated steel, or

| unber will be the typical choices for fill

material. Al um numand/or stainless steel fill wll

only be specified where either high inlet water

tenperatures or fireproof construction are concerns.
PVC fornmed sheets will not be provided when the

inlet water tenperature exceeds 125 degrees F. Tile

file will only be considered on field-erected type

towers where economically justified.

Del ete the bracketed sentences at the end of the
paragraph if tile type fill material is not
speci fi ed.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Tower fill shall be the [splash] [or] [film type. Fill material shall be
free to expand or contract wi thout warping or cracking. No plasticized
wood cel | ul ose shall be provided for fill naterial. Fill shall be

renovabl e or otherw se nade accessible for cleaning. Space supports shal
be corrosion resistant and shall prevent warping, sagging, msalignnent, or
vibration of the fill material. Fill material and supports shall be
designed to provide for an even mxing of air and water. Fill nmateria
shal |l be constructed of [alum nun] [stainless steel] [tile of nulti-cel
design, set without nortar] [PVC formed sheets, zinc-coated steel, or
lunber] in a pattern, and of sufficient height to nmeet the perfornance
specifications. [Tile fill shall be vitreous, with a | ow water absorption
that will pass a freeze-thaw test conducted in accordance with ASTM C 67.
Tile fill shall have a m ninmum crushing strength of 13.8 MPa (2,000 psi)
2,000 psi over the gross area of the tile when the |load is applied parallel
to the cells as tested in accordance with ASTM C 67. Cast iron tee section
lintels supporting the tile fill shall conformto ASTM A 48M ASTM A 48
Class 25, 3.2 nm 1/8 inch additional thickness for corrosion. Lintels
shal | be designed with a safety factor of 2 mininum]

.5.17 Fire Safety

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Locate the tower in accordance w th NFPA 214,
and determ ne the extent and type of fire protection
required for all size towers using the factors

i ndicated i n NFPA 214,

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Towers shall conformto NFPA 214. Fire hazard rating for plastic
i npregnated materials shall not exceed 25. Plastics shall not drip or run
during conbustion. Fire hazard ratings shall be in accordance with ASTM E

SECTI ON 15645R Page 18



ARMYMDS

84 or NFPA 255.

2.5.18 Noi se Control

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Where cooling towers are in the proximty of
residential, adm nistrative, nmedical, or simlar

i nhabited facility, the nmaxi num acceptabl e noi se
limts for such applications should be determned in
NC | evel or dBA, and coordinated with | ocal code
requi renents and the cooling tower nanufacturer

I ndi cate nmaxi mum NC | evel s on the draw ngs.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Sound power |evel data for the cooling tower shall be based on tests
conducted in accordance with ANSI S1.13. Maxi num acceptable noise limts
for a cooling tower cell shall [be as indicated on the draw ngs.] [not
exceed the maxi num perm tted deci bel levels for the designated octave band
as set forth in the followi ng tables. Sound power |evels in decibels shal
be based on a reference pressure of 0.0002 m crobar

Cct ave Band
(in Hz) 63 125 250 500 1000 2000 4000 8000

Sound Power

Level in dB [ 11 11 10 10 11 11 11 11

2.5.19 Accept abl e Manufacturers of Cooling Towers

Baltinore Aircoil Co., Mdel | ].
Evapco, Inc., Model | ].
Marl ey Cooling Tower Co., Mdel | ].

O an approved equal in accordance with section 00700, Materials and
Wor kmanshi p.

2.6 FABRI CATI ON

2.6.1 Factory Coating

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For equi pnent to be installed outdoors,
adequate protection will be specified.

Manuf acturers must submt evidence that unit

speci nen have passed the specified salt spray fog
test. A 125 hour test will be specified in a
noncorrosive environment and a 500 hour test will be
specified in a corrosive environnent.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Unl ess ot herwi se specified, equipnment and conponent itens, when fabricated
fromferrous nmetal, shall be factory finished with the manufacturer's
standard finish, except that itens |ocated outside of buildings shall have
weat her resistant finishes that will w thstand [125] [500] hours exposure
to the salt spray test specified in ASTM B 117 using a 5 percent sodi um
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chloride solution. Imediately after conpletion of the test, the specinen
shal | show no signs of blistering, winkling, cracking, or |oss of adhesion
and no sign of rust creepage beyond 3 nm 1/8 inch on either side of the
scratch mark. Cut edges of gal vani zed surfaces where hot-dip gal vani zed
sheet steel is used shall be coated with a zinc-rich coating conformng to
ASTM D 520, Type I.

2.7  SUPPLEMENTAL COVPONENTS/ SERVI CES
2.7.1 Condenser Water Piping and Accessories

Condenser water piping and accessories shall be provided and installed in
accordance with Section 15181 CHH LLED AND CONDENSER WATER PI PI NG AND
ACCESSORI ES.

2.7.2 VWat er Tr eat nent

Water treatnent shall be provided and installed in accordance with Section
15181 CHI LLED AND CONDENSER WATER PI PI NG AND ACCESSORI ES.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Designer will determine in the initial stages
of design the approxinmate di stances required for

mai nt enance cl earances of all new equi pnment. The
mai nt enance clearances will be used in deternining
the final |ayout of the equipnent.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Work shall be performed in accordance with the nmanufacturer's published

di agranms, recomendati ons, and equi pnment warranty requirements. Equi pment
and pi ping arrangenments shall fit into space allotted and all ow adequat e
acceptabl e clearances for installation, replacenent, entry, servicing, and
mai nt enance. Equi pnent shall be properly |eveled, aligned, and secured in
pl ace in accordance with manufacturer's instructions.

3.1.1 Fi el d Painting

Painting required for surfaces not otherw se specified, and finish painting
of items only prined at the factory are specified in Section 09900
PAI NTI NG, GENERAL.

3.2 CLEANI NG AND ADJUSTI NG

Equi pnent shall be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renoved. Systemshall be maintained in this clean condition
until final acceptance. Bearings shall be properly lubricated with oil or
grease as recomended by the manufacturer. Belts shall be tightened to
proper tension.

3.3 PERFORVANCE TESTS
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Cooling towers which neet this specificaton
are required to be certified by the Cooling Tower
Institue (CTlI). This certification assures that
towers offered for sale by a specific manufacturer
will performthermally in accordance with the
manuf acturer's published ratings. These
certifications are perforned each year. As a
result, field performance tests as defined in this
par agraph are not typically necessary.

Del ete this paragraph unless a cooling tower serves
an extrenely critical application.

EE R R R R R R R R R R R R R R R R R R R R R R O R

After a cooling tower has been found acceptabl e under a visual and
di rensi onal exanmi nation, a field performance test shall be performed in
accordance with ASME PTC 23 or CTI ATC 105. The [el ectronagnetic
interference suppression test] [and the] [salt spray test] is not required.
The cooling tower test shall be perfornmed in the presence of a Governnment
representative. Water and electricity required for the tests will be
furni shed by the Governnent. Any material, equipnent, instrunents, and
personnel required for the test shall be provided by the Contractor. The
services of a qualified technician shall be provided as required to perform
all tests and procedures indicated herein. Field tests shall be
coordinated with Section 15990 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC
SYSTEMS.

.4 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total | ] hours of normal working time and start after the system
is functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the itens contained in the approved
operation and mai ntenance nanual s as well as denonstrations of routine

mai nt enance operati ons.

-- End of Section --
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